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Chemistry of Vegetable Physiology and Agriculture. 

Changes Correlative with the Formation of Alcohol in 
Fermenting Saccharine Juices. Distinction between Al- 
coholated Musts and true Vinous Liquors. ARMAND GAUTIER 
and GEORGES HALPHEN (Compt. rend., 1903, 136, 1373 -1379).-The 
changes which take place in nitrogen compounds, in the volatile and 
total acids, in the nature of the sugars, and in the variations of 
glycerol during the fermentation of sugars in several grape juices have 
been studied. 

As fermentation proceeds, the ammoniacal nitrogen diminishes and 
finally disappears ; the organic basic nitrogen remains almost constant, 
and the proteid nitrogen suffers hardly any change. The amount of 
volatile acid present increases as the fermentation proceeds. I n  the 
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VEGETABLE PHYSIOLOGY AND AGRICULTURE. 5G5 

original juice, only a trace of glycerol is present, but it increases 
proportionally with the alcohol. 

These observations can be utilised to distinguish between an  
alcoholic liquor prepared artificially and a true fermvented liquid. 

J. McC. 

Action of Abietic Acid on Ferments, JEAN EFFRONT (Compt. 
rend., 1903, 136, 1556--1557).-Lactic or butyric ferments o r  yeast 
may be grown on a nutritive medium containing abietic acid without any 
special action becoming evident. But if such a nutritive medium be 
inoculated with a mixture of ferments a selective growth takes place. 
If the mixture contains much yeast and little lactic ferment, scarcely 
any development of the lactic ferment takes place, but the yeast grows 
rapidly. Quite the reverse takes place i f  the mixture contains much 
lactic ferment and little yeast. The same effect is produced if 
colophony is used in place of abietic acid, but it must be free from 
volatile constituents. J. McC. 

S o m e  Constituents of Yeast. OSCAR HINSBERB and E. Roos 
(Zeit. physiok. Chem., 1903, 38, 1-15. Compare Nageli and Ldw, 
Annalen, 1878, 193, 337).-Bottorn yeast is extracted with hot alcohol, 
the alcohol distilled off, and the residue from the extract shaken with 
ether after being rendered slightly alkaline with very dilute sodium 
hydroxide. The ethereal extract contains the fat  together with 
minute amounts of a cholesterol and of ethereal oils. The yield of fat 
is some 2.3-2.8 per cent, of the yeast dried a t  looo, but appears to be 
smaller in summer than in winter. 

When hydrolysed with alkali, the fat  yields a number of acids, among 
which are : (a)  a saturated acid, C,,H,,O,~ crystallieing in glistening 
plates and melting at 56O. It is almost insoluble in water and only 
sparingly soluble in methyl alcohol, acetic acid, or  light petroleum. 
The acid somewhat resembles myristic acid, but is not identical 
with it. (6) An acid, C,,H,,O,, a colourless and odourless oil, which 
on oxidation in contact with the atmosphere acquires a most pene- 
trating odour. (c) An acid, C18K3402, a colourless oil distilling a t  
210-220° under 12 mm. pressure. The cholesterol, C,,H,,O,H,O, 
contained in yeast crystallises from alcohol in colourless plates, me1 ts 
at 159O, and is not identical with Schulze and Barbieri’s caulosterin 
(Abstr., 1882, 1202), although both have practically the same melting 
point. The essential oil contained in yeast is a colourless liquid 
with an  odour of hyacinthp, and is volatile with steam. J. J. 5. 

Fermentive Decomposition of Fats, Oils, and Esters. 11. 
KARL BRAUN and EMIL C. BEHRENDT (Ber., 1903, 36, 1900-1911. 
Compare this vol., ii, 446). -A series of results are given showing that 
the fermentive action of abrin in the form of crushed seeds of Abrus 
precatorius is generally greater than that of the “ ricin ” of castor 
oil seeds ; the fermentive production of free acid was studied in the 
case of lanolin, carnauba wax, and a number of aliphatic and aromatic 
esters, and it appears that  it is greater in the case of fatty than in  
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t h a t  of benzeuoid esters. Mercury, copper, and iron salts and alcohol 
retard the fermentation, bu t  magnesiilm and alkali salts and tungsten 
compounds are  without influence. 

Emulsin or bitter almonds produce only a very slight acidity with 
castor oil, and the  same is t rue of amygdalin and a mixture of 
amygdalin and emulsin. Black mustard seeds (Sincyis nigra) are 
slightly more fermeutive, whilst the action of Cheirmrthus cheiri is 
intermediate between emulsin and ricin. W. A. D. 

Respiration of Sugar-beet Root. FRIEDRICH STRORMER (Bied. 
Centr., 1903, 32, 465-469 ; from 0esterr.-Ung. Zeit. Zzcckerind. ZL. 
L c c ~ z ~ w . ,  1902, Hef t  G).-The experiments were wade with single ripe 
roots. The loss of sugar was always relatively greater than the loss 
of carbon dioxide, and there was no regular relation between the  
amount of sugar lost by respiration and the amount converted into 
other substances. The greatest loss of sugar is generally as carbon 
dioxide, except when shoots are  formed, in  which case t h e  loss by 
respiration is much less than  the loss due t o  conversion of the  sugar 
into other compounds, It is pFobable t h a t  the sucrose is converted 
into reducing sugar beEore being resolved into carbon dioxide and 
water. 

The freezing point of the  roots is - 1' to - l* lO,and  roots may be 
kept at 0' for a long time without being injured. 

Mechanically injured roots should be excluded when roots are 
stored, as the fungi which appear on the  injured roots spread to  others. 

N. H. J. M. 

Nitrogen Assimilation of Wheat Grain. JOSEF ADORJ~N 
(Landw. Versuchs-Stat., 1903, 58, 281-2839, Compare this vol., ii, 94). 
-The amount of proteids i n  wheat grain and the absolute weight 
depend almost exclusively on external conditions, such as  the  amount 
of nitrogen in  the  soil and the  conditions of climate. The specific 
characters of different varieties have only an indirect effect, the  
varying duration of vegetation being coincident with variations in the 
weather to which the  crop is subjected. N. H. J. M. 

Composition and Metabolism of Seedlings. ERNST SCRULZE 
and NICOLA CASTORO (Zeit. plqsiol. CJhem., 1903, 38, 199-258).- 
Seedlings of Lupinus &US, when kept in  darkness, lost proteids, whilst 
t h e  amount of asparagine increased rapidly (compare Merlis, Lnndw. 
Yewucl~s-Stat,, 48, 419). There was at the same time a loss of 
tyrosine and probably of leucine. The amount of arginine increased 
up to  the fourth day and then diminished. The tyrosine, leucine, and 
arginine lost during this period may be partly, but cannot be mainly, 
utilised in  the  regeneration of proteids, since the  proteids themselves 
diminish in  quantity. It is more probable t h a t  they are broken up, 
but  without elimination of free nitrogen. 

I n  the  case of the  same seedlings kept with access of light, the  loss 
of proteids is less owing t o  the  co-operation of newly-found cnrbo- 
hydrates in the  regeneration of proteids. The percentage of asparagine 
in  seedlings 14 days old still remained high, whilst amino-acids were 
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found in very small amount, less even than in  etiolated plants 18 
days old. 

The distribution of asparagine in  seedlings 14 days old, as  well as 
other results, indicabe tha t  asparagine is readily available for  the  re- 
production of pr0teid.s. The relatively large amount of asparagine 
which remains in  seedlings already green is accounted for by i t s  
synthetical formation from a decomposition product (1 ammonia) of 
the  decomposition of proteids. N. H. J. M. 

Nutrition of Plants deprived of their Cotyledons. GUSTAYE 
A N D R ~  (Compt .  rend., 1903, 136, 1401-1404).-.Arialyses were made 
of haricots, from which the  cotyledons had been removed 1 2  days a f te r  
sowing the  seeds, and of normal plants. The seeds were sown on J u n e  
12th, and the  seedlings were analysed a t  seven successive periods 
ending with Ju ly  7th. The following results (in grams) are  tho-e 
obtained a t  the last date, and refer to  100 plants-(a) normal, and (6) 
plants without cotyledons : 

Total weight. Dry matter. N. Ash. K,O. CaO. II,POd. 
(a) 1316 147.8 5-20 21.54 4.819 3 681 1.493 
(b )  826 88.8 3-38 15.43 4.447 3.231 1.447 

N. H. J. M. 

Comparisons between the Phenomena of the Nutrition of 
Plants without and with Cotyledons. GUSTAVE ANDRE (Comnpt. 
rend., 1903, 13G, 1571-1573. Compare preceding abstract).-Deter- 
minations of soluble carbohydrates, saccharifiable carbohydrates, and 
cellulose were made i n  the same plants at the  different dates. 

N. H. J. M, 

Mechanism of the Saccharification of Mannans of Phyt- 
elephas macrocarpa by the Seminase of Lucerne. EMILE 
BOURQUELOT and HENRI HERISSEY (Compt. rend., 1903, 136, 
1404--1406).--Pl~ytelephns rnucrocarpa contains a soluble ferment 
which is destroyed by heating at  100". Boiled extracts yielded 
mannose when seminase (lucerne malt) was added, but  the yield uf 
mannose was much greater when the  extract had not been previously. 
boiled. N. H. J. AX. 

Occurrence of Urea in Plants. MAX BAMBERGER and ANTON 
LANDSIEDL (Monutsh., 1903, 24, 218--219).-Urea in  considerable 
quantities up  to 3.5 per cent. is found t o  exist in  the  capitulum of ripe 
specimens of Lycoperdon Bovistca. As other components of urine, 
especially chlorine, were not present, the occurrence is assumed to  be 
natural. A large number of these plants have without exception 
been iound to contain urea. E. P. A. 

Natural Oocurrence of Salicylic Acid in Strawberries and- 
Raspberries. KARL WINDISCH (Zed. Nrchr. Genussm., 1903, 0, 
447--452).-The author's experiments confirm the statements of o ther  
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investigators tha t  salicylic acid, or an ester of this acid, is present in 
small quantities in both strawberries and raspberries (compare Abstr., 
1902, ii, 40). The amounts found were 1.1 mg. per litre of raspberry 
juice and 2.8 mg. per l i tre,  of strawberry juice. Several varieties of 
cherries, plums, currants, gooseberries, peaches, apricots, &c., were 
also examined, but salicylic acid was not detected, w. P. s. 

Distribution of some Organic Substances in Geraniums. 
E U G ~ N E  CHARABOT and G. LALOUE (Conzpt. rend., 1903, 136, 
1467--1469).-The amount of volatile acid diminishes from the leaves 
to the stems and the terpene compounds are confined entirely to the 
leaves. It is sug- 
gested tha t  the essential oils, or at any rate the substances from which 
they are immediately derived, are formed in the chlorophyllic organs 
and then migrate to other parts of the plant, where they undergo 
more or less change, 

This accounts for the flowers having no odour. 

N. H. J. M. 

Amount of Sugar contained in Cinnamon Bark. 0. VON 
CZADEK (Chem. Centr., 1903, i, 1229 ; from Zeit. Zandw. Vers, TVes. 
Ost., 6, 524--527).-Although the addition of 3 per cent. of sucrose 
t o  cinnamon before grinding has been found to reduce the quantity of 
dust from 4.6 to 1 per cent., this result is preferably attained by a 
suitable arrangement of sieves. Stick cinnamon (Cassia Zignea and 
xesZonicum) was found to  contain not more than 2 per cent. of sugar 
calculated as invert sugar, and from 0.09-0.53 of sucrose. A 
sample of Cassia Vera contained 6.22 per cent.; 4.19 was found in the 
inner portions of the bark, whilst the outer portions contained only 
1.4. per cent. A sample of the bark of Cassia V e r a  Timor, which 
resembled the Ceylon cinnamon in appearance, but had neither the 
taste nor the odour of cinnamon, contained 3.06 per cent. of sugar. 
The addition of a small percentage of sugar t o  cinnamon is readily 
detected; in many cases, it may be found in the sediment after 
extracting with chloroform. E. W. W. 

Reserve Carbohydrates of Nutmeg and Mace. A. BRACHIN (J .  
Pharm. Chirn., 1903, [vi], 18, 16--21).-Nutmeg contains 0.56 per cent. 
of sucrose, and, in addition to starch, appears also to contain xylose, 
but no glucosides. Mace does not contain sucrose or glucosides, and 
on extraction with water yields a pectin having the specific rotation + 240’. a. D. L. 

Changes in the so-called Lead-blackening Sulphur in Rela- 
tion to  the Total Sulphur in Seedlings of Lupinus angustifolius. 
H. SERTZ (Zeit. physiol. Chem., 1903, 38, 323--335).-The total 
sulphur was determined by Liebig’s method, and the ‘‘ lead-blackening ” 
sulphur (that portion of proteid sulphur which is separated by boiling 
with alkali) by Schulz’s method (ibid., 1898, 25, 16). The substance 
was boiled for 10 hours, acidified with acetic acid, filtered, and washed. 
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The residue (with filter) was then fused with sodium carbonate and 
sodium nitrate in an  iron dish. 

Determinations were made in seeds and in seedlings 4, 7, 9, 11, 15, 
and 1s days old. The results show a considerable loss of “lead- 
blackening ” sulphur, chiefly in the first four days. N. H. J. M. 

Sarracenia Purpurea. WILLIAM J .  GIES (Chem. Centr., 1903, i, 
1233 ; from J. New York Bot. Garden, 4,37-39).-Attempts to isolate 
an  enzyme or zymogen from Sarracenis pui.pzLrea and other insect- 
eating plants have not given very definite results, for whilst the 
glycerol extracts of one series of plants had a distinct action on fibrin 
in presence of hydrochloric or oxalic acid, the extracts of another 
series were completely inactive. The concentrated neutral glycerol 
extracts have a red colour, whilst the dilute extracts are practically 
colourlesc, but become green on addition of alkalis and rosscoloured 
with acids. The colouring matter is named cclkaverdin. Filter-paper 
which has been moistened with the strong extract is colourless in the 
wet or dry state, and serves as an indicator for acids or alkalis. A 
considerable quantity of a substance which has reducing properties 
and can be fermented may be extracted from Sccrracenia by means of 
water or solutions of salt, E. W. W. 

Molasses Food and Horse Feeding. L. GRANDEAU (Bied. 
Centi-., 1903, 32, 483-486 ; from J. d’Agric. prat., 1902, 697 ; 1903, 
37, 177, and 208).-The results of experiments in which horses were 
fed with molasses bread (made with inferior cereal meal and 50-60 
per cent. of its weight of green molasses) and with straw molasses 
showed that the two foods were of about equal value and not much 
less nutritious than oats. N. H. J. M. 

Effect of some Mineral Substances on Cows. CLEMENS 
SCHULTE-BAUMINGHAUS (Bisd.  Centr., 1903, 32, 477-483 ; from Mitt. 
Landw. Ilzst. Univ. BvesZuu, 2,25--69).-Addition of calcium hydroxide, 
chlorine (as sodium chloride), iron (as acetate), and phosphoric acid 
(as calcium salt) to the food had no material eiTect on the sp. gr. of 
the milk, even the amount of total ash being hardly appreciably 
altered. The percentage of calcium in the ash and in the milk is 
raised both by calcium hydroxide and calcium phosphate, but the 
increase in the milk is very slight. Addition of as much sodium 
chloride as the COWS can consume had a scarcely appreciable effect on 
.the percentage of chlorine in the  milk, which, however, independently 
of feeding, considerably increases as the period of lactation advances. 
The amount of phosphoric acid in milk is not affected by addition of 
calciiim phosphate to the food, and there was no material increase in 
the iron after food containing iron acetate. 

Both phosphoric acid and iron (especially the former), as well as 
calcium, acted unfavourably on the digestion of proteids, whilst sodium 
chloride increased the digestibility. N. H. J. M. 

VOL. LXXXIV. ii. 39 
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Calcium Phosphate as an Addition t o  Food. V. SCHENKE 
(Lalzdw. Ve~*szlchs-Xtat., 1903, 58, 291-312).-Precipitated calcium 
phosphate should be employed. Steamed or degelatinised bone meal 
and bone ash are of very slight use for feeding, and crushed bones are 
almost useless. The results of various investigators are discussed and 
a bibliography is appended. N. H. J. M. 

Production and Distribution of Nitrates in Cultivated 
Soils. F. H. KING and A. R. WHITSON (Bied. Cent?.., 1903, 32, 
434-444 ; from Bull. A g ~ i c .  Exper. Stat. Ljr32iv. Wisconsin, 1902, 
No. 93).-The greatest production of nitrates in 20 inches of soil was 
in  the upper 6 inches and the least in the lowest 4 inches. Nitrifica- 
tion is relatively vigorous at a depth of 12-16 inches. 

When the surface soil contains relatively little nitrates, this is to be 
attributed to  diminished rise of water caused by the rapid drying a t  
the surface. The soil just below the surface is then richer in  
nitrakes. 

The results of experiments on the effect of ploughing on the 
amount of nitrates in the soil showed that the ploughed soil contained 
more nitrates than the undisturbed soil. 

Lysimeter experiments are described in  which the amounts of 
nitrates were estimated in the drainage and in the soil before and 
after growing maize. N. H. J. M. 

Rendering Atmospheric Nitrogen available for Agriculture 
and Industry. FRANK (Zeit. angew. Chern., 1903, 16, 536-539)- 
The author points out tha t  the supply of ammonia for agricultural 
purposes is dependent on other industries, tha t  the supply of Peruvian 
guano is well-nigh exhausted, and that tha t  of Chili saltpetre cannot 
at the present rate of export last more than 30 to 40 years. It 
becomes therefore necessary to utilise the atmospheric nitrogen. The 
various methods proposed for the utilisation of nitrogen in tho 
production of cyanides and ammonia are shortly reviewed. 

The whole of the nitrogen of calcium cyanamide (compare Erlwein, 
this vol., i, 611) can be converted into ammonia by heat,ing with wat.er 
under high pressure (CaCN, + 3H,O = CaCO, + 2NHJ. It seemed 
probable, therefore, that  calcium cyanamide (or ‘( lime-nitrogen ”) might 
be used as  a fertiliser. Experiments by Wagner and by Gerlach have 
proved this view to be correct. In  the soil, the calcium cyanamide is 
decomposed and the ammonia formed is nitrified, and thus the nitrogen 
becomes available for plants. 

Dicyanodiamide (compare Erlwein, Zoc. cit .)  can be obtained from 
calcium cyanamide, and is useful in the synthesis of creatine and 
other carbamide derivatives. J. McC. 

Action of Different Crude Phosphates on Peat and other 
Soils. BRUNO TACKE ( B i d  Centr., 1903, 32, 445-448; from Mitt. 
Fer, Ford. ilfoo?*kuZtwr., 1902, No. 23, 31 2).-Algerian phosphate, 
6 ‘  agricultural phosphate,” and similar manures should not be applied 
to non-acid soils. N. H. J. M. 
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To what extent is Potassium Perchlorate a Plant Poison 3 
MARTIN ULLMANN (Hied. Centr., 1903, 32, 458-459; from Die 
Reyelung d.  Yerkehrs mit Chilisatpeter, 1901 ).-The results of experi- 
ments with different plants showed tha t  potassium perchlorate is a 
violent poison, but, that  it does not aflect all plants equally, being 
especially injurious to grain crops. A grain crop may suffer con- 
siderably from the after effect of perchlorate applied in sodium nitrate 
to a previous crop. N. H. J. M. 

Injuriousness of Perchlorate. T. DIETRICH (Ried. Centr., 1903, 
32, 461-463 ; from Jahresbw. Lundw. Versuchs-Stat. M a d u r g ,  
1901-1 902).-The results of experiments with oats and mustard 
showed that the injury due to perch!orate diminished when the per- 
chlorate was applied late. I n  the case of oats, the same amount of per- 
chlorate which destroyed most of the plants a t  the end of Ju ly  was 
without effect when applied in the middle of August. N. H. J. M. 
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